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Chairman Davis, Congressman Schrock, and Members of the Committee, my name is 
Linda Schaffner.   I am an Associate Professor of the School of Marine Science, College 
of William and Mary and the Virginia Institute of Marine Science (VIMS).  I also serve 
as the President of the Estuarine Research Federation (ERF), an international scientific 
society with a membership of over 2000 scientists, educators, and managers who are 
committed to the acquisition and application of sound scientific knowledge to sustain the 
integrity of estuarine and coastal systems.  Thank you for inviting me to speak to you 
today. 

 
I will begin by diagnosing the current health of the Chesapeake Bay estuarine 

ecosystem based on the many indicators available.  I also want to comment on the 
importance of monitoring and modeling as tools in the scientific toolbox and the 
importance of science-informed management in the Chesapeake Bay restoration efforts.  
Finally, I will reflect on what is needed to move us forward towards our goal of a healthy, 
sustainable Chesapeake Bay. 

 
An Estuary Under Stress 

 
The Chesapeake Bay is one of the world’s largest, most diverse and productive 

estuarine systems.  Its watershed is home to a significant percentage of the U.S. 
population.  We all understand the key role the Bay has played in supporting bountiful 
harvests of commercial and ecologically valuable species, such as crabs, oysters and fish.  
We also recognize the Bay’s importance in support of transportation and industry and the 
need for it’s ports and harbors.  Tourists and recreational fishermen enjoy the Bay and 
contribute to local economies.  Many of us value the Bay for its natural beauty.  In 
addition, scientific research has highlighted the important ecological services provided by 
the Chesapeake Bay and other estuaries.  Unfortunately, the very features that promote 
high productivity and facilitate its use, make the estuary highly vulnerable to human 
effects, which in turn jeopardizes these goods and services. 
 

Just four months ago the U.S. Commission on Ocean Policy1 (USCOP) released its 
draft findings and recommendations for a coordinated and comprehensive national ocean 
and coastal policy.  The USCOP found abundant evidence of degraded water quality, 
depleted fishery resources, and vanishing wetlands throughout the Nation’s coastal and 

                                                 
1 http://www.oceancommission.gov/ 
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estuarine areas and determined that these problems require urgent attention.  In a study 
released in 2003, the Pew Oceans Commission2 independently reached a very similar 
conclusion that our oceans and coastal systems are in severe distress.  I can assure you 
that we are not alone in our concerns about the state of our estuary. 

 
Human alteration of the Chesapeake and its watershed began hundreds of years ago, 

but the most significant activities have been during our lifetime.  When I first arrived to 
the Bay community as a graduate student in 1976, a favorite late fall activity was roasting 
oysters over an open fire with a group of friends on a Saturday night.  Over-harvest, 
disease, and habitat alteration have now resulted in the near demise of the native oyster.  
The oysters I buy in my local grocery store come from the Gulf of Mexico or the west 
coast.  The once clear, shallow waters of the Bay are now turbid, and the submerged 
grasses that once flourished there, providing critical habitat for juvenile fishes and crabs, 
are 60% less abundant than they were 40 to 50 years ago3.  Each summer, a blanket of 
water that is devoid of essential oxygen smothers communities of small bottom dwelling 
(benthic) invertebrates throughout the deeper waters of the Bay.  This is important 
because these benthic communities support the Bay’s food web and also play a role in 
helping to cleanse the Bay of excess nitrogen, a key nutrient fueling eutrophication.  For 
2002, scientists estimated that about 50% of the Chesapeake Bay and 65% of the 
Maryland tidal waters failed to meet the restoration goals set for these communities4. 

 
For most of the indicators we use to gauge the health of the Bay, the available 

monitoring data allow us to examine trends over only the last few decades, not the last 
100 years or more.  When we look back even further – for example, using markers 
preserved in the accumulated muds of the deep floor of the Bay- we find evidence of the 
longer history of human alteration of the Bay’s structure and function.  This record tells 
us that sediment loading to the Bay increased when farmers began extensive clearing of 
the watershed, that the composition of pollutants entering the estuary has changed over 
time and that a record of increasing hypoxia and anoxia in bottom waters parallels a trend 
of increasing nutrient fertilization.  Just as we expect a doctor to diagnose our health 
using multiple indicators, these indicators of Bay health lead me to conclude that the 
Chesapeake Bay is a significantly degraded ecosystem.  To continue with the medical 
analogy, the Bay has cancer, not a common cold.  

 
But, there is always room for more positive thinking.  Like many of my colleagues, I 

have seen evidence of the Chesapeake Bay’s resilience – its natural capacity to recover 
from disturbances.  Each year scientists working in and around the Bay’s meadows of 
submerged aquatic vegetation (SAV) report the presence of grass seedlings in the deeper 
waters outside of the existing beds5.   The production of seeds and subsequent growth of 
seedlings are examples of the natural processes that help to make populations resilient 
                                                 
2 http://www.pewoceans.org/ 
3 Robert Orth and Ken Moore, Virginia Institute of Marine Science, communication on August 16, 2004 
4 Llansó, R. J., L. C. Scott and F. S. Kelley. 2003. Chesapeake Bay Water Quality Monitoring Program, 
Long-term Benthic Monitoring Component Level 1 Comprehensive Report, Prepared by Versar, Inc. for 
Maryland Department of Natural Resources, September 2003. 
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despite environmental variations.  Under present Bay conditions, the grass seedlings 
generally don’t survive the summer due to light limitation caused by eutrophication and 
suspended sediments.  The expansion of SAV meadows in drought years, when reduced 
freshwater flow reduces the problematic nutrient loadings, and the declines of SAV in 
wet years, when nutrient loadings tend to increase, gives us insights into what might 
happen if we could turn off the “nutrient faucet.”   

 
Every year, and especially during the spring, benthic invertebrates -- clams, worms 

and small shrimp-like creatures called amphipods -- reproduce and send innumerable 
larvae into the waters of the Bay.  If you dredge a channel in the lower Bay, where the 
water quality is still relatively good, you will see initial colonization of the bottom in only 
a few weeks, and most of the natural community will be completely restored in only a 
year or two.  Many of these larvae also reach the deepest channels where they settle and 
grow until the summertime levels of dissolved oxygen in the overlying waters become 
limiting.  While restoration of dissolved oxygen to the deepest bottom waters is 
considered to be one of the most difficult problems we face, it seems likely that these 
areas would rapidly recover their productivity if given a chance.   
 
Modeling and Monitoring 
 

Scientists in the estuarine science community, including those working as a part of 
the Chesapeake Bay Program, have repeatedly demonstrated that the combined use of 
powerful modeling approaches and good observational data can lead to rapid advances in 
scientific understanding.   The ever-increasing power of today’s computers allows us to 
model the complexities of natural systems in ways that were unthinkable only a decade 
ago.  Models help us to understand how aquatic systems respond to various scenarios, 
such as variations in rainfall or changes in land use, independent of what is happening at 
any given time in the “real world.”  They can be used to forecast future changes in an 
ecosystem, and to test, for example, whether implementation of specific policies and 
management strategies will be successful.  Conversely, monitoring data document trends 
in the “real world” and give us a needed reality check for our models.  The data obtained 
via well-designed monitoring programs can be used to constrain the models and to verify 
model predictions.    

 
Attempts to weigh the relative merits of modeling or monitoring are misguided – they 

are two sides of the same coin.  We need both and they should be used in concert to 
understand and verify where we are in our efforts to restore the Bay.  Good 
communication and exchange of information between monitoring and modeling efforts is 
essential.  Although this needed level of communication may be relatively easily 
established and maintained when a program is small, it can be considerably more difficult 
to attain when a program is large or when different agencies are responsible for modeling 
versus monitoring programs.  The current discussions should make everyone more 
sensitive to the need to maintain good communication and present a consistent overview 
of the findings of the monitoring and modeling efforts. 
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The Importance of Science-Informed Management 

 
In its April 2004 draft report, the USCOP called for ecosystem-based management of 

ocean and coastal resources and recommended that management “… reflect the 
relationships among all ecosystem components, including human and nonhuman species 
and the environments in which they live.”  This has always been a major goal of the 
Chesapeake Bay Program (CBP), which since its inception has been admired and 
emulated throughout the U.S., and worldwide, as a model for ecosystem-based 
management.  The CBP, working in partnership with the states and various agencies, has 
provided both a structural framework and leadership that helped to focus one of the 
world’s strongest estuarine science communities, build well-designed and executed 
environmental monitoring and modeling programs, create an environmentally-informed 
public and spearhead new approaches to environmental policy development and 
governance.  The program has successfully brought scientists, managers, industry and 
citizens to the table to discuss complex environmental issues and develop strategies for 
dealing with these issues.  
 

When I met with colleagues at the Virginia Institute of Marine Science earlier this 
week in preparation for this testimony, they reflected positively on their interactions with 
the CBP.  We agreed that program has done a good job of soliciting science input on the 
issues, asking scientists to review programs, recommendations and strategies, and 
practicing science-informed management.  When a CBP manager wants something from 
you, he or she will find you.   The CBP program helps to keep us focused.  The holistic 
view that many of us working in the Bay’s science community have of the Bay and its 
ecosystem can be attributed, in my opinion, to the structure and synthesis the CBP has 
promoted. 

 
I also want to emphasize that academic scientists, many employed at the major state 

universities around the Bay, have significantly contributed to the success of the CBP 
objectives.  They provide the CBP with unbiased, credible and up-to-date scientific 
information.  The Bay’s scientists have led the way in the development of state-of-the-art 
modeling approaches, experimental approaches in the lab and the field and well-designed 
monitoring programs to address both the basic and applied questions posed by managers.  
Many have been exemplary “scientist-citizens,” working in service to the Chesapeake 
Bay Program for the greater good.   

 
Much of the focus today will be on the funding need to support nutrient reduction in 

support of efforts to restore the Bay’s water quality.  I also want to use this opportunity to 
stress the importance of funding for science research efforts.  Much of the research 
conducted by the Bay’s scientists has been supported by funding coming from outside the 
CBP, via other mission-oriented agencies, such as NOAA, ONR, DoD and USGS, other 
parts of EPA, and the NSF, which plays a critical role in supporting basic research.  A 
number of recent reports and analyses, including those by the American Association for 
the Advancement of Science (AAAS), indicate that these agencies could see budget 
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declines of 5 to 10% or more annually over the coming years6.  In their draft report, the 
USCOP expressed concern that the federal agencies supporting ocean and estuarine 
research are, in fact, chronically under-funded.  We in the Bay community cannot afford 
these declines in research support at a time when we face increasingly complex scientific 
questions and management issues.  You, our Members of Congress, can help by voting 
for increased appropriations for science funding in these agencies.  I strongly encourage 
you to support the doubling of the budget for the National Science Foundation, an 
authorization that was passed by the 107th Congress and signed into law by the President.  

 
There is no question that achieving the ambitious goal of restoring the Chesapeake Bay to 
a healthy, sustainable ecosystem will require increased scientific capacity, including:  
 

• utilization of the latest technologies and approaches, such as real-time data 
collection and observing systems to increase monitoring capacity and ensure the 
collection of the highest quality data, while improving the cost efficiency  

• expansion of monitoring programs to evaluate impacts and guide research, not 
just in the Bay’s main stem, but in the tributaries and extensive shoal areas that 
remain understudied  

• support of basic research that will lead to rapid improvement in the integration 
and synthesis of existing and new information using the most advanced 
techniques and the most powerful modeling approaches – this will allow scientists 
to turn data systems into knowledge systems 

• improvement in our ability to integrate across the disciplines of natural science, 
economics, and social systems, and at larger spatial scales and greater temporal 
resolution  

• improvement in our ability to rapidly and effectively share an ever growing body 
of knowledge, in order to facilitate wise decisions by all about use of the Bay’s 
resources. 

 
Moving Forward for a Healthy, Sustainable Chesapeake Bay 
 

Recognizing the challenges we face in managing our ocean and coastal resources, the 
USCOP called for the creation of a new national ocean policy framework, better 
coordination among federal agencies, a doubling of federal research investments in ocean 
science, and improved environmental education.   All of these recommendations have 
relevance in our discussion of how to accelerate the restoration and protection of the 
Chesapeake Bay.  Others have or will speak in a more informed way on the specific 
policies and levels of funding needed to attain the Chesapeake 2000 goals.  It is clear that 
both political will and strengthened financial commitments are necessary. We need the 
public and all of our elected representatives to recognize the true value of the Chesapeake 
Bay to the Nation.  There is no time like the present for action, particularly for those of us 
concerned with the future of the Chesapeake Bay. 

 
6 Schaffner, L.C. 2004. Science Advocacy: The 10% Solution. Estuarine Research Federation Newsletter 
30: 1, 13-14. and additional articles by D.M. Allen, R. Magnien, and J. Bartholomew.  Available on the 
web at:  www.erf.org. 
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